CHAPTEE  VII
THE  THEORY OF MAGIC SQUARES
404. The method of Partition Analysis is applicable to all arrangements of integers which are defined by homogeneous linear Diophantine Equalities or Inequalities; and when the properties which result from the definition persist after addition of corresponding numbers a syzygetic theory results. Many instances of configurations of integers in piano or in solido will occur to the mind as having been subjects of contemplation by mathematicians and others from the earliest times. Amongst these are those of the nature of the magic square. The properties of such squares are usually stated in terms of the sums of the numbers which appear in the rows, columns and diagonals.
In an ordinary magic square of order n} the square is divided up into n2 compartments; the n* compartment numbers are all different, being usually the first n2 natural numbers, and the arrangement is such that every row, every column and each diagonal contain numbers which have the same sum.
As distinct from an ordinary magic square a "general magic square" is defined to consist of na integers arranged in the compartments in such wise that the numbers in the rows, columns and diagonals add to the same number, zeros and repetitions of the same number being permissible among the integers.
We may regard general magic squares of the same order n as numerical magnitudes. To add two such magnitudes we add together the numbers in corresponding positions or compartments to form a new magnitude which obviously is also a " general magic square." We can form a linear function of such magnitudes, of the same order, the coefficients being positive integers, and it also will be a general magic square. An ordinary magic square is a particular case of a general magic square, but the particular property of an ordinary magic square that it must involve different integers in the compartments prevents the formation of new squares by addition, so that within the group of such squares there is no syzygetic theory.